The shape of caveolae is omega-like after glutaraldehyde fixation and cup-like after cryofixation.
Caveolae were defined as flask- or omega-shaped plasma membrane invaginations, abundant in adipocytes, fibroblasts, endothelial and smooth muscle cells. The major protein component of caveolar membranes is an integral membrane protein named caveolin. We compared the freeze-fracture behavior of caveolae in glutaraldehyde-fixed and cryofixed mouse fibroblast cells and found distinct differences. In glutaraldehyde-fixed cells almost all caveolae were cross-fractured through their pore and only very few caveolar membranes were membrane-fractured. We found the reverse situation in rapid frozen cells without any chemical fixation where most of the caveolae were membrane-fractured, showing different degrees of invagination from nearly flat to deeply invaginated. In ultrathin sections of glutaraldehyde-fixed heart endothelial cells, caveolae exhibit the well known omega-like shape. In high-pressure frozen, freeze-substituted and low temperature embedded heart endothelial cells, the caveolae frequently exhibit a cup-like shape without any constriction or pore. The cup-like caveolar shape could also be shown by tilt series analysis of freeze-fracture replicas obtained from cryofixed cells. Freeze-fracture immunolabeling of caveolin-1 revealed a lateral belt-like caveolin alignment. These findings point out that the constricted "neck" region of caveolae in most cases is an effect that is caused and intensified by the glutaraldehyde fixation. Our data indicate that caveolae in vivo show all degrees of invagination from nearly flat via cup-like depressed to in a few cases omega-like.